Preparation of specific monoclonal antibodies against chelated copper ions.
Copper ions are too small to elicit an immune response. Therefore, copper was conjugated to carrier proteins using S-2-(4-isothiocyanatobenzyl)-1, 4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tetraacetic acid, a bifunctional chelator, to make artificial antigens for copper. Several mice were immunized, and monoclonal antibodies (MAbs) against chelated copper were produced. Spleen cells of immunized mice were fused with myeloma cells. The resulting hybridomas were screened using protein conjugates which were covalently bound to metal-free 1, 4, 7, 10-tetraazacyclododecane-1, 4, 7, 10-tetraacetic acid (DOTA) or Cu-DOTA. Two hybridoma cell lines (F4 and B2) that produced MAbs with high selectivity and sensitivity were expanded for further study. Cross-reactivities with other metals were below 1%. These antibodies were used to construct competitive ELISAs for copper ions. The IC(50) for F4 and B2 were 0.39 and 1.66 mg/l, respectively. The detection range and the lowest detection limit for copper using the antibody F4 was 0.019-8.22 and 0.003 mg/l, respectively. Spike recovery studies in tap water showed that the most sensitive antibody could be used for copper detection in drinking water.